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PREFRONTAL LOBES AND SOCIAL DEVELOPMENT*
SPAFFORD ACKERLY
Writing this article for the issue of the Journal honoring Dean
Winternitz has given me great joy and deep satisfaction. It embodies, I
hope, something of the scientific spirit to which I was exposed at Yale
under his able and inspiring leadership.
The use of prefrontal lobotomy in the amelioration of the effects of
certain forms of mental illness in the last decade and a half has given the
clinician and investigator much food for thought not only in regard to the
meaning of the changes observed as a result of this operation, but also in
comparing new data with other brain deficit studies in man and animal.
The thesis presented here on the role of the prefrontal lobes in the social
development of man is occasioned by clinical observation of the behavior of
persons who have suffered known brain damage, more particularly located
in the prefrontal areas. It is of medical interest to know how these
individuals behave as persons, especially as personalities living with other
personalities, in short, as surviving bio-social organisms. Furthermore, as
new or additional data turn up it is of scientific interest to re-examine some
aspects of old concepts of mind-brain functioning and of so-called higher
and lower orders of thinking, feeling, and action as related to new and old
brain structures, as well as the more recent ones of mass action and over-all
milieu participation, the unitary concept early accented in medicine by
Jacksone and later developed by others, particularly Goldstein.7 The
evidence presented here I think should help to answer the question as to
whether evolution is concerned as much with developing hierarchies of
functioning as it is with the development of the wherewithal to cope ever
more finely and effectively with an ever-changing world and with other
similar organisms similarly developing, and whether this wherewithal is
dependent particularly on the intactness of the prefrontal lobes.
It is postulated that especially in the forebrain reside the possibilities of
developing and elaborating social and antisocial concepts, attitudes, and
drives, and that without the forebrain man is predominantly an asocial
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being. Into the fine coping mechanisms of a social nature such as profes-
sional people are called upon to use in daily contacts with their fellowmen
go, of course, all those intellectual functions that are being tested quantita-
tively today and many that cannot be tested. Therefore, it would be well
first to touch on the work of a few authorities who have been testing, the
more specific intellectual functions in animals and man with bilateral
prefrontal lobe cortical and subcortical deficit, before proceeding to consider
the test findings in the fibre-damaged leukotomy cases. After that we shall
consider the clinical aspects of both types of cases, their probable meaning
and significance.
I have the generous permission to quote the following from a personal
communication from Dr. K. S. Lashley :
Recent studies at the Yerkes Laboratories, chiefly by Drs. Karl Pribram, Robert
Blum, Josephine Blum, and K. L. Chow, are changing our conceptions both of the
permanence and of the specificity of symptoms from prefrontal lobe damage. The usual
syndrome of hyperactivity and loss of capacity for delayed reaction and allied functions
has been confirmed with rhesus monkeys. However, the changes in activity are variable
with apparently similar lesions. The capacity for delayed reaction improves markedly
with continued post-operative training. The capacity for delayed reactions is also lost
after temporal lobectomy and the function is disturbed after extensive lesions in the
parietal and prestriate regions. Topectomies have produced relatively slight disturb-
ances, maximal after destruction of the middle frontal gyrus, less from the superior,
and little or no effect from removal of the inferior or orbital gyri.
Chimpanzees give a different picture. Two animals, now about three years old, had
prefrontal lobectomies at about six weeks. They have been at all times within the
range of normal controls in their physical and behavioral development. Two adults
with prefrontal lobectomy and one with orbital gyri removed have shown no demon-
strable symptoms. There is no restless pacing and, although there is a suspicion of
increased activity when they are in the large compound, the difference is unreliable.
There has been no loss of capacity for delayed reaction. They have learned delayed
matching in normal time. There has been no change in emotionality, including reaction
to frustration. These animals have not yet been sacrificed and anatomic controls are
lacking but I am confident that the lesions extend to the caudal limits of the granular
cortex.
The difference between the monkeys and chimpanzees is difficult to explain. It has
been suggested that the chimpanzee has alternative ways of doing the delayed response
(some representative symbolism) equivalent to a language function which dispense
with a more kinesthetic frontal lobe action but there is no evidence to support this.
In general the experimental work with animals has contributed little if anything to
understanding of the functions of the prefrontal granular cortex. Harlow and I have
suggested independently that the delayed reaction involves a conflict of tendencies to
response or conflict of "sets." This view relates the loss from lobectomy to the human
confusions in categorizing that have been emphasized by Goldstein, but it does not
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help to understand either the difference between the chimpanzee and monkey or the
production of the same symptom by lesions in the posterior association areas.
Particularly interesting is the account of the two chimpanzees who,
compared with controls, show no signs of impairment or change in "emo-
tionality" even under frustration and yet had frontal lobectomies at the
early age of six weeks.
Later on will be discussed the clinical histories of a human male who at
19years ofagewas discovered to have extensive bilateral frontal lobe deficit,
congenital in origin,' and Spurling's case-' of a 32-year-old woman with
less than one quarter of all prefrontal lobe tissue remaining after a tumor
operation. On tests, however, both of these cases showed what Lashley and
Harlow described independently as conflicts of "sets." They both resist
shift in conversation and become irritable when interrupted in what they
are doing. Both cases were referred to Halstead for study and are in his
series of 237 subjects and controls to whom he gave his four factor analysis
tests as a measure of "biological intelligence."' Both showed definite
impairment especially of the A factor of abstraction and the cerebral power
factor P. Dr. Halstead"0 has the following to say about this congenital case,
unique in medical literature so far as prolonged clinical study and measure-
ments are concerned and perhaps unique in the extent and location of his
pathology and subsequent development.
Laboratory studies on J.P. enable us to evaluate him in the light of our quantitative
and qualitative studies made on a wide range of neurological and psychiatric patients.
From a quantitative standpoint, one of the most conspicuous features of his test
behavior was his inferior performance on our Category Test, a measure of the A
factor. This, coupled with his low cerebral power factor P, reveals an underlying
deficit in the ability to sustain processes of rational abstraction long enough to reach
the stage of good judgment. He is thus lacking in essential mechanisms for healthy
growth and differentiation of ego functions. This deficit is evidenced in his social
adjustments by failure to learn, either positively or negatively, from his social
experiences. He thus seems to have gotten neither better nor worse in his total
adjustments. He becomes neither more committed to the "good" life than to the "bad."
He quite literally fails to "profit from experience." It is believed that his frontal lobe
deficits deprive him of important feed-back from his responses. . . . This becomes
apparent more in his adjustment to new situations requiring abstraction than in his
habit determined adjustments in simple face-to-face social situations. He is in many
ways a creature of whimsies, but, for the most part, his whimsies do not appear to
be dangerous or anti-social. They are more likely to be asocial. He is thus a shell of a
human being, capable of superficial manifestations of poise, simple social graces,
alertness, and verbal fluency.
In 1933 Genette Ulvin Burress' found this patient to have average
473.YALE JOURNAL OF BIOLOGY AND MEDICINE
intelligence but his performance on the Porteus Maze Test, a test specifi-
cally designed to assess planning ability, was significantly below the level of
the other performances. Dr. Catherine Miles' in 1936 summarized her tests
on this patient as follows: "Were this patient able to reason abstractly
relatively as well as he is able to deal with materials in view, his intelligence
would rate superior. The organic disability seems to be definitely registered
in this contrast." Dr. Horsley Gantte studied this patient in 1936 and found
some impairment of the function of adaptability as measured by a simple
conditioned reflex test.
In Brickner's case' intelligence tests were inconclusive, yet all his
reactions seemed very immature. In summary Brickner states: "The emo-
tional side of A's conduct rests fundamentally upon an intellectual deficit
gained from the record not the tests, namely, the inability to synthesize
simple thought processes into more complex structures. Thus are produced
disturbances depending upon the separate activations of relatively simple
units which formerly were synthesized. There is nothing," he continues,
"in A's record to indicate primary participation of the frontal lobes in
emotional function or that emotional function as such is primarily disturbed
by the destruction of the frontal lobes. Concerning sex failure in A it is
inescapable that in A the advance to an adult sex level preoperatively was
accomplished at least in part by virtue of function in which the frontal lobes
were concerned." "Only once is he known to have even attempted to strike
anyone." It seems to me that these facts and others compiled since then
point to very important participation of the frontal lobes in emotional
function including the sex drive.
So much for measurements on selected cases showing extensive cortical
and subcortical destruction of both frontal lobes. Let us now consider test
results on frontal leukotomy cases. In the Greystone-Columbia project' no
quantitative evidence of intellectual impairment was found in their carefully
tested and controlled series. In summary they state: "No existing theory
or hypothesis dealing with the psychologic significance of the human frontal
lobes is tenable. There is no point in either propping up or demolishing
established theories. They add only to the confusion of thought and had best
be forgotten. With the body of evidence now available from this study
there is no clear outline of a useful and unifying formulation which would
readily replace the older theories. We believe that the way is clear for a
comprehensive investigation which should lead to new knowledge which
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will be meaningful." Neither did Halstead' find any changes in his frontal
leukotomy cases. I accept their negative findings, but object to the Columbia
group's conclusions.
These negative findings and the relatively few changes measured even
after lobectomy operations on man and animal serve well to highlight the
marked changes that have been noted clinically in the social and emotional
life of patients with extensive frontal defect, showing how small a segment
of man's total behavior is being quantitatively assessed today.
I should like now to summarize briefly the reactions of four of my
patients to illustrate not only the marked changes that have taken place in
their intellectual, social, and emotional lives, but also to point up the
question as to why their drives and impulses are not more dynamic and
forceful than ever, released as it seems they should be from cerebral control
and restraint. It is practice and not theory alone that must answer such
questions as the one raised by an intelligent, distraught patient, frightfully
uncontrolled in each of several psychotic attacks, "If I am already being
torn asunder, why on earth operate on my brain and take away what
controls I have left?"
The two cases with severe cortical and subcortical damage mentioned
above will be discussed first (remembering that the brain defect in one
dates from infancy), followed by a brief history of the two leukotomy
patients.
For purposes of brevity I shall mention some of the main characteristics
that are more or less common to all four patients, particularizing later. All
are non-self-supporting and all show childlike unconcerned acceptance of
the dependency role as though not concerned with personal security, com-
fort, or other personal ends. There is no clinging to others for financial or
emotional support. They seem curiously detached in this respect. They want
to contribute to others and do so frequently but for the most part only with
little gifts at their disposal and with little helpful acts. In general, they all
show simple, monotonously sustained amiability punctuated at times with
displeasure and irritability upon sudden interference with their activities
of the moment; defective motivation for any sustained complicated behavior
and whimsical in every-day affairs; defective planning ability outside of
immediate goals. In these simple immediate goals, however, they have
apparently never set out to do anything unworthy, destructive, or antisocial.
On the other hand, none is a contributing social being in the mature sense.
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All are more or less cut off from sustained interpersonal relationships.
However, all have what seems to be simple, sincere, childlike social feeling.
The cortical case operated on for a tumor at 37 showed postoperatively the
highest degree of initiative, planning power, and social adjustment of the
four. Her preoperative general adjustment was normal and mature. There
is more euphoria, energy, alertness, concreteness, one-trackness, and emo-
tional lability in the cortical cases than in the two subcortical. Both of the
latter had made poor pre-illness personality adjustments from earliest days,
one especially so. This undoubtedly has markedly influenced the post-
operative course. There is evidence of carry-over of other pre-illness
characteristics such as extraordinarily good insight in one leukotomy case.
She always had remarkable insight and still shows a surprising amount in
direct contrast to the other who has always shown a profound lack of it.
Since the one whose insight is still somewhat preserved was operated on
only eight months ago, it is difficult to know what use she will make of it
as time goes on.
Moreover, in thinking of these four people, one is struck particularly with
the absence of all compensatory drive when there exist in man such rich
varieties of it, running the whole gamut of patterns from the most refined
social behavior to the most crude, deadly, and dangerous. The hobo is free
to choose to read philosophical books, to live in his inner world determined
to be thus free, and willing to pay the price, coming out only in search of
food and shelter; but these patients are not free-they are more stimulus
bound, content to live in the here and now.
The first case, already reported elsewhere,' is a 52-year-old Hungarian woman, wife
of a coal miner; mother of four children; uneducated, average intelligence, a thrifty,
capable, loving wife, mother, neighbor, and friend; happy, outgoing, fun-loving,
generous, active, religious; well thought of and respected in the little mining commun-
ity. She was operated on in 1933 at 37 years of age for a large meningioma arising
from the cribriform plate. After the three-stage operation by Spurling, the only
prefrontal lobe tissue remaining on either side was "the tip of the left prefrontal lobe
[which] was no more than 1 cm. in thickness and literally floated in the bath of
Ringer's solution." On admission to the hospital she was practically moribund, having
suffered head pains for several years with increasing severity. In spite of a markedly
elevated mood the first several months following operation, she showed a surprising
"persistency and deliberation in speech and action and lack of distractibility." As to
the happy mood, facetiousness, and childish behavior, and her heightened sex interests
at that time she said, "I was dead from my suffering and they brought me back to life.
Why wouldn't I be peppy and happy?" She gradually leveled off in her mood after
six months, did heavy housework effortlessly but was more interested in quantity
production than in quality; flared up more easily at her husband and children than
formerly; had a responsible attitude in general toward most practical duties and
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church observance. Little concern was shown when her daughter got into trouble
although the father went on a rampage. Could sit quietly for hours, or be on the go
for long periods. Was irritated when one tried to interrupt her in what she was doing
or saying.
Like Brickner's case she took in only part of the total picture. Unlike Brickner's
case she was not distractible. She regularly made a bee-line for places, for instance
to church, sitting there quietly for an hour before the service began. After church she
made a bee-line home without looking to the right or left and without acknowledging
greetings of her friends and neighbors. Visited the sick in hospital and friends, as she
always had done, but her tireless conversation and interminable visits wore them out.
She never gossiped, had no enemies, held no grudges, never got into trouble. Old
friends were amused at her simple, amiable, somewhat childish, over-reacting exuber-
ance. Has never appeared anxious, worried, or depressed. It was felt at the time that
her defect lay more particularly in her one-trackness, in her inability to be normally
distracted.' She has remained essentially the same for seventeen years except she is
blind now and somewhat wore irritable.
The next case is that of a 37-year-old man' who at 19 years of age (1932} was
brought in to us for treatment and who was discovered to have a massive bilateral
frontal lobe defect undoubtedly of congenital origin. Results of air studies were later
confirmed by an open flap operation. His unusual behavior dates back to his -earliest
walking years. He has average intelligence. At the age of 12 (1925) he was diagnosed
a "psychopathic personality." Attended high school for three years. He had been
studied by Halstead, Gantt, Miles, et al. Detailed and careful analysis of his attitude,
conduct, and feelings over a period of 18 years indicates that his condition is essentially
quite different from that of the classical psychopathic personality, and the concept of
"primary social defect"2 was advanced as the most valid characterization of his
condition. The author has never come in contact with a human being who had more
reason to become neurotic, psychotic, anti-social or self-destructive, and yet he has
never manifested any of these reactions. From earliest days he has met with nothing
but frustration, punishment, failure in achieving status at home, at school, in work and
in friendship and yet he would like to be successful in all these spheres. The world
meets his simple, child-like but impressive smile and manner with a smile which
quickly fades and leaves him actually one of the most lonely of creatures, but I doubt
if he thinks so. His mood is uniform; his affable manner, vocabulary, and stereotyped
expressions are the same today as 18 years ago-all are monotonously unchanged. He
never holds grudges nor speaks ill of anyone, never picks a fight, never tricks anyone.
He is drawn neither to underworld characters nor to churchmen. One is struck with
the childish simplicity and superficiality of his petty lying and stealing and sex
experiences which are unpremeditated. Yet these acts apparently are never the result
of pure impulse dissociated from their settings. Of all patients encountered he is by
far the most stimulus bound. What he does at the moment absorbs his complete
attention, and he shows irritation when suddenly asked to shift. His philosophizing is
limited to familiar stock phrases such as "a stitch in time," "the early bird catches
the worm," etc. He cannot amplify or elaborate the good or the bad. But no one can
know him intimately without developing a profound sense of sympathy and a curious
feeling of warmth and admiration for his child-like simplicity and guileless responsive-
ness, in short, his simple cross-sectional friendliness. Viewed from the point of view
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of events in time he has, of course, always been a "pain in the neck" to his parents,
his school teachers, employers, and neighbors. Everybody knows there is something
radically wrong, but no one can put his finger on it. He has no bridges over his
streams of activity. With all the painstaking explanation through the years, his parents
yet cannot see why he should be so different from everybody else they know, why he
cannot hold the jobs he can so easily secure, and why he cannot follow through and
deliver. They cannot realize that other people are also baffled and upset by these
differences. In short, he is not understood. People just do not know how to make
allowances for this unusual type of stranger in their midst. But he goes his busy way,
apparently unaffected by it all, reacting to life each day in the same automatic way.
Now let us turn to two cases with prefrontal leukotomy to see what
interruption of the subcortical fibres has done to the social and emotional
self of these patients. Both have been known to the author for many years
before operation.
One, now a 48-year-old woman, has from adolescence met with little success in her
struggles for adjustment. Following her debut she worked but became increasingly
tense and unhappy. Throughout the years she had had several psychotic breaks, mostly
of a paranoid nature mixed with overactivity. Between attacks she supported herself
and managed to control her strong ambivalence toward her mother. The breaks became
more frequent and violent. She would sit up all night in order to be certain that her
mother did not kill her. She was so "tortured" that she threatened suicide.
A frontal leukotomy was performed in 1947. Since that time she has lost all
evidences of tortured feelings. She looked at life for the first time in a practical way,
decided to live by herself which she could never do before. Now she is friendly to
her mother. However, she cannot hold a job although she never worries. Her previous
defenses, mostly abnormal, had been impregnable. Now she has little or none and has
no insight. She needs to work but lives in bland acceptance of her dependency role. All
somatic complaints, of which she had many, have disappeared. She is a restful person
now, whereas before she radiated tension. She is uniformly friendly with everyone,
always giving presents to people although she cannot afford them, but expects nothing
in return. She does not court personal favor, help, or protection.
Here again is shown a simple, uncomplicated social being. But where are even the
remnants of the resentments and hostilities piled up over the years through frustration
and failure in self-actualization?
Another striking case in this respect and far more dramatic is that of a 32-year-old
woman who had been studied and treated by us and others off and on from the age of
8 years. She had had difficulties in adjustment all of her life with several psychotic
breaks and hospitalizations. Diagnosis: Psychopathic personality with psychosis,
schizophrenic episodes with violent paranoid manic features. She had always been a
very immature and highly impulsive girl-during her psychotic periods shamelessly
exhibitionistic, dangerous to others, and had once slashed her wrist. Because of her
hostile, uninhibited behavior, sexual and otherwise, we naturally approached the
subject of leukotomy with reservations. We finally decided to be conservative and do
only one side first. After this was done, she immediately became, surprisingly enough,
an angel. She was sure a miracle had been performed. She stated: "I couldn't stand
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that suffering any longer, I was going to kill myself.... Now I am going to be the
real person I always wanted to be." But four weeks later she went into the worst
psychotic episode she has ever had, which terminated abruptly five months later when
the second side was done. The same classical leukotomy technique was used on both
sides. Her behavior since then (it is now eight months after the second side was done)
can be described as shy, quiet, colorless, placid, almost apathetic, but friendly and
mildly affectionate, stereotyped, and very correct. Everybody is drawn to this fragile,
passive child. Previously, especially in her more active periods, she had been hyper-
critical, vitriolic, colorful, and extremely shocking in her crude but clever humor.
People laughed, but withdrew. Now she is a household pet and a faded angel indeed
compared to the four-week period immediately following the unilateral operation. I do
not think that the first operation did anything for her. I have seen her in quiet,
contemplative moods prior to attacks of excitement. Once, at least, she had a retarded
depression for several months. It is of interest that previous to the operations her
room was as chaotic and colorful as her behavior, with pin-up girls and men, flaming
drapes, scattered books, and effects. Today her room in the convalescent home is bare
and uninviting, not at all from necessity. Except for her few little possessions arranged
neatly on the dresser, it is the same as the day she entered it. Before the operation she
had violent crushes and quarrels with nurses and female patients and was wantonly
promiscuous with men. Since the operations she states that sex has no appeal for her.
Previously she often spoke of herself as being two people in one-"a devil and a saint,
Dr. Jekyll and Mr. Hyde." Now she says, "I am just myself." Knowing her from
childhood up it is not difficult to see what she means here. Her grasp of reality was
always so weak that she could easily by-pass it and one moment identify with all that
was good in people, punishing herself for acting out, only to act out again. The
operations have very likely cut down the over-elaborations of both selves, leaving her
childhood aspirations quiet and undisturbed. It will be most interesting indeed to know
how she fares in the years to come.
Freeman' ably discussed the role of the frontal lobes in the development
of what he terms "social skills." He believes that higher social skills are
definitely affected in frontal leukotomy, certainly those skills that are
particularly important and noticeable, for instance, in the practice of
professions that deal especially with people. Many of his patients following
leukotomy have carried on skilled trades and work requiring high technical
ability, but he has not seen preservations of these highest social skills.
It must be remembered that we are not interested for the purpose of this
paper in the merits of any operation which is done for the relief of mental
suffering in man already handicapped by disease. We are interested in the
meaning of it all in terms of brain functioning. Up until recent years
medical men and surgeons have hesitated to operate on the frontal lobes of
man for fear it would release man's strong animal drives, such as sex and
aggression, making him a menace to society, medical theory to the contrary.
Hughlings Jackson long ago laid down the scientific theory of evolution
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and dissolution that only now is being given adequate clinical test by man.
Man's high social performances are undoubtedly forged in the workshop of
the great nerve nets of the brain with special accent upon the prefrontal
areas. There are represented experiences of the good and the bad, the loves
and the hates, the false and the true. Out of his reaction to and preoccupa-
tion with frustration, conflict, and struggle made possible by an intact brain,
is fashioned man's bed for weal or woe.
It may be that the scientific spirit within us still prefers to cling securely
to the more concrete minutiae, letting others deal as they may with abstract
principles as they affect the whole man in his universe. However, I am of
the opinion that a clinician at some stage of his work should not only
consider the latter his privilege, but also his obligation. The following
statement, therefore, is pointed in this direction. That mankind is actually
as well as potentially more good than bad, more constructive than destruc-
tive, more mutually aiding than mutually competing-in short, more social
than antisocial-is in no way disproved by any of these man-made or
nature-made experiments. By the same token it can be our reasonable hope
that war is the result of overfeeding man's mind on prejudices, supersti-
tions, and misconceptions rather than the impact of the simple impulses of
his heart.
The evidence to date seems to point to the frontal lobes as the seat of
distance awareness, anxious concern, and motivation; Drives leading to
adequate motivation are essential to man in coping effectively with the
world in which he finds himself. If the great nerve net enables man to
develop, amplify, and elaborate the processes of thought and feeling in many
conflicting directions, it may be that here lies the source of sustained
tension. It may be that such. tension is necessary to activate the energy
producing systems of the organism to create these drives without which
man cannot achieve self-realization as a successfully contributing social
being.
There has been no attempt in this discussion to disagree with existing
scientific theories concerning frontal lobe functioning. Intelligence as a basic
function of the brain is represented throughout the entire cerebral cortex.
That it is not represented equally throughout seems, at least obvious from
the evidence in hand today, both laboratory and clinical, with the exception
of the work of Lashley and his followers on animal material. However,
Halstead's' statement that "intelligence (biological intelligence) is dis-
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tributed in a gradient with its maximal representation occurring in the
cortex of the frontal lobes" coincides with this. But he also holds that no
evidence for a general principle of mass action is yielded by his study.
We must, however, not forget the great strengths and weaknesses that
man is born with which play an important part in his survival. Current
studies on man's predispositions to favor the focal rather than the
peripheral (Gesell'), the perceptual approach to life over the conceptual,
and vice versa now being carried on by Carney Landis and his associates"
at Columbia are very provocative indeed. They not only give clues as to
which patients may more readily find their way back from the unrealities of
mental illness regardless of the specific treatment employed, but also give
hints for the early recognition of such predispositions for purposes of
prevention and the development of sounder mental health.
In general then, let us postulate that man's greatest pain comes from
coping with the confused shadowy conceptual peripheries, and man's deep-
est pleasure can come on the return trip to the perceptual center with
nuggets of wisdom in his hands. For what is periphery today can be
"central" tomorrow. What is "central" is the more surely known, giving
man a degree of security and comfort as nothing else can do. It may well
be that by blocking the traffic lanes to the periphery the surgeon relieves
not only mental, but physical pain or, perhaps more properly stated, the
spreading dread of pain in general leaving the patient freer to deal with
the simpler, unamplified, more benign, and less intense everydayness of
things.
Normal man, too, must accept the challenge to move freely between his
central straight-aheadness and his more remote periphery if the technician
in him is ever to become the poet and the philosopher achieving together
greater and greater social awareness, creativity, and responsibility. This
man can do if the great association areas of his brain are intact. This man
cannot do if free access from the center to the periphery and back again is
denied him.
I wish to acknowledge here my deep indebtedness to all those who have so generously
shared with me their thinking as well as their findings in the preparation of this paper.
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